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[Claim(s)] 

[Claim 1]A composite slide plate patching and closing a slide plate and the back up plate 
which at least one field is slippery and have a slideway. 

[Claim 2]The composite slide plate according to claim 1 performing a lubricous design which 
is independent to a slide slideway of a slide plate, or has compound crevice shape in it. 
[Claim 3]The composite slide plate according to claim 2 impregnating or embedding a 
charge of solid lubricants in a crevice of a slide slideway of a slide plate which performed a 
lubricous design [Claim 4]providing a breakthrough as a crevice of a slide slideway of a slide 
plate which performed a lubricous design - further - the hole - the composite slide plate 
according to claim 2 impregnating or embedding a charge of solid lubricants inside. 
[Claim 5]The composite slide plate according to claim 3 or 4 making into section back taper 
shape a crevice of a slide slideway of a slide plate which performed a lubricous design. 
[Claim 6]The composite slide plate according to any one of claims 2 to 5, wherein the sliding 
surface side of a crevice of a slide slideway of a slide plate which performed a lubricous 
design is cutting off the corners. 

[Claim 7]The composite slide plate according to any one of claims 2 to 6 using together a 
portion which uses a charge of solid lubricants, and a portion which is not used in a lubricous 
design performed to a slide slideway of a slide plate. 

[Claim 8]The composite slide plate according to any one of claims 3 to 7, wherein a charge 
of solid lubricants contains at least one sort of compounds chosen from molybdenum 
disulfide, a tungsten disulfide, graphite, PTFE, and boron nitride. 

[Claim 9]The composite slide plate according to claim 8 in which a charge of solid lubricants 
composite-izes bonding resin further. 

[Detailed Description of the Invention] 
[0001] 

[Field of the InventionJThis invention relates to the slide plate which has a slide slideway 
used for transportation machinery, such as a slide plate for slide plate metallurgy types for a 
press, other cars, and a marine vessel, general industrial machinery, etc. 
[0002] 

[Description of the Prior Art]The slide plate used for an automobile engine etc. processes 
into a cylindrical bush and half-segmented-like bearing etc. the bimetal to which steel back 
plates (steel base material) were made to join lining layers, such as a copper alloy, generally, 
and is manufactured. In order to raise that conformity, and fatigue resistance and abrasion 



resistance, the slip layer (overlay layer) is further provided in this lining layer by plating or a 

sputtering technique if needed. 

[0003] 

[Problem(s) to be Solved by the lnvention]However, a conventionally publicly known slide 
plate, It comprised material of the bearing metal simple substance, and since the coefficient 
of linear expansion was large, it expanded with sliding-friction heat, in the partner structure, 
in the case of iron etc., the clearance with a partner structure changed easily, and the friction 
characteristic was not stabilized, but when extreme, there was a problem of resulting in 
printing. Since it is the material of a bearing metal simple substance, the whole rigidity is 
high, to form an oil groove etc., cutting is required, and hollows, such as an indent, can 
hardly be manufactured. Therefore, the problem that a proper lubricous design could not be 
performed was shown in the sliding surface. Since the thickness of the slide plate was 
specified as thickness required for attachment as really required thickness from quality sides, 
such as rigidity, a frictional wearing characteristic, and a life, an expensive material called a 
bearing metal had to be used for the whole slide plate. 

[0004]Therefore, the purpose of this invention is to provide a slide plate with the function of a 
slide plate required originally and material composition, such as rigidity, a frictional wearing 
characteristic, and a life. The further purpose of this invention is to provide the slide plate 
which can press down effectively the increase in clearance with the partner structure by the 
thermal expansion in sliding generation of heat. The further purpose of this invention is to 
provide the high slide plate of abrasion resistance or an antiseizure property. 
[0005] 

[Means for Solving the Problem]Being solved by using an aforementioned problem of this 
invention as a composite slide plate which patched a publicly known plain bearing with the 
back up plate for thickness adjustment or improving strength and to which it was closed 
conventionally was found out. That is, the purpose of describing this invention above is 
attained by composition of following (1) - (9). 

[0006](1) A composite slide plate patching and closing a slide plate and the back up plate 
which at least one field is slippery and have a slideway. 

(2) A composite slide plate of the above-mentioned (1) statement performing a lubricous 
design which is independent to a slide slideway which is a slide plate, or has compound 
crevice shape in it. 

[0007](3) A breakthrough is provided as a crevice of a slide slideway of a slide plate which 
performed a composite slide plate (4) lubricous design of a statement to the above (2) 
impregnating or embedding a charge of solid lubricants in a crevice of a slide slideway of a 
slide plate which performed a lubricous design, further - the hole - a composite slide plate 



given in the above (2) impregnating or embedding a charge of solid lubricants inside. 
[0008](5) A composite slide plate the above (3) making into section back taper shape a 
crevice of a slide slideway of a slide plate which performed a lubricous design, or given in (4). 
(6) A composite slide plate given in either of above-mentioned (2) - (5), wherein the sliding 
surface side of a crevice of a slide slideway of a slide plate which performed a lubricous 
design is cutting off the corners. 

[0009](7) A composite slide plate given in either of above-mentioned (2) - (6) using together 
a portion which uses a charge of solid lubricants, and a portion which is not used in a 
lubricous design performed to a slide slideway of a slide plate. 

[0010](8) A composite slide plate given in either of above-mentioned (3) - (7), wherein a 
charge of solid lubricants contains at least one sort of compounds chosen from molybdenum 
disulfide, a tungsten disulfide, graphite, PTFE, and boron nitride. 

(9) A composite slide plate given in the above (8) in which a charge of solid lubricants 
composite-izes bonding resin further. 

[0011]Hereafter, in this specification, in order to distinguish from the composite slide plate 10 
which patched with the back up plate 5, patched the back up plate and obtained "slide plate 
which has slide slideway" 3 to close in total, "sliding material" 3 may only be called. The 
sliding material 3 of this invention is conventionally equivalent to a publicly known sliding 
bearing material, and it usually has the sliding surfaces 1, such as a lining layer, on the 
back-plate material 2 as shown in drawing 1 . The composite slide plate 10 which does not 
have restriction in thickness highly [ rigidity ] can be formed by patching the sliding material 
3 with the back up plate 5 for thickness adjustment or improving strength, and closing it 
according to this invention. 

[0012]Since construction material of the back-plate material 2 of a sliding material and 
construction material of the back up plate 5 can be selected regardless of construction 
material of a sliding surface in this invention in a structure and construction material of the 
same kind of a partner who slides, it is also possible to suppress an increase in clearance by 
thermal expansion in sliding generation of heat. Since rigidity can be made low thinly [ in 
order to form separately the back up plate 5 for thickness or rigidity adjustment / sliding 
material / 3 ] as compared with the conventional slide plate (sliding material), a lubricous 
design which has crevices, such as a slot and an indent, can be easily provided in a sliding 
surface. It has the advantage that especially the lubricous shape can be set up freely, and a 
high slide plate (composite slide plate) of abrasion resistance or an antiseizure property can 
be obtained. 
[0013] 

[Embodiment of the InventionjThis invention is explained further in full detail below. The 



sliding material (slide plate which at least one field is slippery and has a slideway) 3 of this 
invention consists of the back-plate material 2 and the sliding surface 1 fundamentally. As 
the back-plate material 2, a publicly known raw material can be conventionally used suitably 
as back-plate material in plain bearing. For example, an iron system substrate, stainless 
steel, a copper alloy, an aluminum alloy, a plastic, ceramics, etc. are mentioned. 
[0014]The sliding surface 1 established on the back-plate material 2 is what forms a slide 
slideway, For example, a copper alloy (bronze, lead bronze, phosphor bronze, copper alloy 
containing solid lubricants, etc.), An aluminum alloy (an aluminum-Sn system, an 
aluminum-Sn-Si system, an aluminum-Zn system, etc.), a white alloy system and resin 
system composite materials (Pb basis white alloy, Sn group white alloy, etc.) (a porosity 
copper alloy - PTFE.) Iron system sliding materials (iron sintering material etc.), such as 
composite which impregnated with or covered the material which uses resin, such as POM, 
as the main ingredients, and an existing self lubricity plastic, the tunics (elasticity plating, 
resin system plating, composite coatings, resin system coating, etc.) which have lubricity, 
etc. are mentioned. These sliding materials may contain the solid lubricant, respectively. It 
may use combining these sliding materials two or more sorts. An overlay layer may be 
further formed on the above-mentioned sliding material surface. In particular, in the case of 
rigidity or a high advanced material, a sliding material is comparatively effective like a 
copper alloy, an aluminum alloy, and an iron system sliding material. 

[0015]The method of forming the sliding surface 1 in up to the back-plate material 2 is the 
same as a publicly known method conventionally, and can mention a sintering process, the 
sticking-by pressure method, adhesion method, the impregnating method, etc. 
[0016]lt is preferred to choose from the alloy or material of the thing which can mention the 
same thing as the above-mentioned back-plate material 2 as the back up plate (BP) 5 and 
by which the back-plate material 2 and the main ingredients are especially constituted from 
almost same element. Since the coefficient of linear expansion is alike, it is few, and the fault 
after junction can also make comparable the coefficient of linear expansion of the whole 
slide plate, and is advantageous from a point of the ease of joining. 

[0017]The sliding surface 1 of the sliding material 3 and each construction material of the 
back-plate material 2 and also the back up plate 5 can set up suitable construction material, 
rigidity, thickness, etc. suitably according to the construction material etc. of the structural 
member of the partner who slides on each other. For example, when a partner's structural 
member is iron, the sliding surface 1 is a copper alloy and the combination whose back-plate 
material 2 is iron and whose back up plate 5 is iron is preferred. 

[0018]As a joining method of the back up plate 5 and the sliding material 3, a welding 
process, a friction welding method, the soldering method, a vibration welding method, a 



pressure process, a caulking method, the inserting-in method, the sticking-by pressure 
method, etc. can be mentioned. These joining methods may be used together. 
[0019]lt is preferred to perform further the lubricous design which has crevice shape, such 
as the singular number or two or more oil grooves, an oil hole, an indent, and a micro group, 
to the sliding surface side of the above-mentioned sliding material 3 in this invention. Here, 
the suitable design of one sort or two sorts or more of combination of crevice shape, such as 
an oil hole for a lubricous design to supply lubricant, such as a lubricating oil and grease, to 
a slideway properly, an oil groove, and a hollow, arrangement, etc. is said. Thereby, it 
becomes grease and the oil bank and a frictional wearing characteristic and an antiseizure 
property improve. 

[0020]ln this invention, even if formation of the above-mentioned crevice shape is before 
joining the sliding material 3 to the back up plate 5, it may be after joining or any may be 
sufficient as it. Since it can join to the back up plate 5 for forming the above-mentioned 
crevice shape in the sliding material 3 which can set up rigidity low comparatively thinly, and 
adjusting thickness and rigidity after that when performing a lubricous design before junction, 
Crevice shape can be set up freely and it has the further effect of obtaining the composite 
slide plate which was excellent in abrasion resistance or an antiseizure property. 
[0021]The form of the above-mentioned crevice shape provided in the above-mentioned 
sliding surface of this invention, a size, the depth in particular, etc. are not restrictive. As the 
plane shape of a crevice is shown in the top view of drawing 2 , even if it has the symmetric 
figure of punctiform [ of ball indent 1 5 grade ], a polygon, a star shape, etc., or the shape of a 
hole of ****** it may be a groove which has the fixed length of oil groove 16 grade. Also 
about the sectional shape of a crevice, cylindrical shape, a globular shape, hemispherical, 
tapered shape, reverse tapered shape, etc. may be any. Furthermore it may be such 
independent shape, or may be the combination (compound shape) of several sorts of 
crevice shape. The crevice-shaped depth in particular may not be restrictive, either, and as 
shown in the sectional view of drawing 3 , it may be the crevice shape 11a (breakthrough) 
which penetrates a sliding material (a sliding surface and back-plate material), and may be 
the crevice shape 11b which does not penetrate a sliding material. With namely, a hole [ in / 
on this invention and / a lubricous design ]. It has a breakthrough or a hollow in the thickness 
direction of a slide plate, and supply lubricant to the sliding surface, or help lubrication, the 
slot in a lubricous design has fixed length in the direction of the surface of a slide plate, and 
lubricant is supplied to the sliding surface, or lubrication is helped. 

[0022]The composite slide plate excellent in self lubricity can be obtained by impregnating or 
embedding the charge of solid lubricants in a part or all of the above-mentioned crevice 
shape in a lubricous design, or the crevice separately provided with the crevice shape for 



the above-mentioned lubricous design. It is the best for the slide plate applied to the slide 
slideway in which lubricant, such as oil and grease, goes out especially easily. 
[0023]ln this invention, it is preferred to impregnate or embed the charge of solid lubricants 
in the above-mentioned crevice shape. The shape and the depth of a crevice which apply 
the charge of solid lubricants as well as the above may not be restrictive in particular, either, 
and it may be the hole or groove structure which does not penetrate the sliding material 3 
even if it is a breakthrough. The charge of solid lubricants is also applicable to a part of 
groove structure. Thus, in this invention, the flexibility of a lubricous design is large. When 
not applying the charge of solid lubricants, it is desirable to provide the hole separately 
penetrated to the back up plate as an oil hole which supplies lubricant, such as oil and 
grease. 

[0024]About the sectional shape of the crevice in the above-mentioned lubricous design, the 
**** crevice sectional shape 13a-13d shown, for example in drawing 4 is mentioned. In 
impregnating or embedding the charge of solid lubricants, the holdout of the charge of solid 
lubricants becomes good in the order of the reverse-tapered-shape 13c> cylindrical shape 
13b> tapered shape 13a. In the case of 13-d shape (shape cuted off the corners) currently 
opened toward the sliding surface side, the charge of solid lubricants flows easily to a sliding 
surface, and a frictional wearing characteristic improves. Since it is easy to drive out the air 
included in a hole and internal air bubbles etc. can be lessened by making crevice shape 
into a breakthrough in the case of being impregnated of the charge of solid lubricants, or 
embedding, stable being impregnated and embedding of the charge of solid lubricants can 
be attained. 

[0025]The charge of solid lubricants which can be used for this invention contains a solid 
lubricant at least. As a solid lubricant, molybdenum disulfide (MoS 2 ), a tungsten disulfide 
(WS 2 ), graphite, boron nitride, fluororesin (PTFE etc.), etc. can be mentioned. Although any 
of nature and artificial graphite may be sufficient as graphite, its artificial graphite is preferred 
from a wear-resistant viewpoint. These solid lubricants have the operation which prevents 
printing with the operation which makes a coefficient of friction stability low. The stoma 
inside these solid lubricants may be made to contain a lubricating oil, or it may apply. 
[0026]The charge of solid lubricants applicable to a crevice may be solid lubrication 
composite which contains bonding resin with the above-mentioned solid lubricant. As 
bonding resin, polyamide (nylon) and fluoro-resins (PTFE, FEP, etc.), such as polyimide 
system resin (PI), polyamidoimide system resin (PAI), an epoxy resin, and phenol resin, an 
elastomer, etc. are mentioned, for example. Specifically, thermosetting resin, such as a 
varnish of aromatic polyimide, polyether imide, polyester imide, aromatic polyamidoimides 
or these diisocyanate denaturation, BPDA denaturation, and sulfone modified resin, is used 



preferably. A stoma may be formed in the inside of such composites, and a lubricating oil 
may be contained in it. 

[0027]When the charge of solid lubricants is formed only with a solid lubricant, the method of 
embedding a solid lubricant in the crevice shape formed in the sliding material 3, or joining 
with adhesives is preferred. When the charge of solid lubricants is the composite containing 
bonding resin, the thing which impregnates with solid lubrication composite, or dry, embeds 
and calcinates in the crevice shape formed in the sliding material 3, and applies the charge 
of solid lubricants to it and to do is preferred. In this invention, after composite slide plate 
formation, a solid lubrication material layer can be impregnated in oil, such as a lubricating 
oil and hydraulic oil, and also a lubrication characteristic can be improved to it. Since it 
becomes a self lubricity high slide plate thereby more, the lubrication characteristic of the 
grade which has not supplied a lubricating oil continuously, either is maintainable. 
[0028]The composite slide plate 10 of this invention may be used by plate-like, or may be 
used by cylindrical shape and circular **. In a plate-like case, it is flat-surface sliding faces, 
slideways, etc., such as a press and a machine tool metallurgy type, and a companion face 
can use it for a reciprocating-movement part. When cylindrical and circular, it can use for the 
part which the axis of a press, a machine tool metallurgy type, etc. rotates and rocks, and 
moves reciprocately as a bearing supporting a cylindrical shaft. 
[0029] 

[Example]Hereafter, although an example explains this invention concretely, this invention is 
not limited to these examples. 

[0030]On the back plate (construction material SPCC) 2 with a thickness [ as shown in 
example 1 drawing 5 1 of 3.4 mm, Electric welding of the sliding material 3 (4 mm of board 
thickness) with a back plate which sintered 0.6-mm-thick lead bronze (this [ JIS LBC 
three-phase-circuit ]), and was made into the sliding surface 1 was carried out to 4-mm-thick 
structural rolled steel (SS400) as the back up plate 5, and the composite slide plate was 
manufactured. The 0.3-mm-deep ball indent (spherical hollow) 15a was formed in the sliding 
surface 1 at 4 mm in diameter. The ball indent 15a is formed in the sliding material 3 with a 
back plate using a roll with spherical heights. The oil groove 16a 5 mm in width and 0.4 mm 
in depth was formed in this by cutting, as shown in drawing 5 . The oil hole 18 with a 
diameter of 4 mm penetrated to the back up plate for supply of a lubricating oil was formed 
in the pars basilaris ossis occipitalis of the oil groove 16a, and the lubricating oil was 
supplied to the sliding surface by the oil groove 16a. 

[0031]The test plate produced by carrying out as above-mentioned, and LBC (what created 
the above-mentioned JIS LBC three-phase-circuit this material with the gestalt without the 
back up plate.) A starting friction coefficient, a regular coefficient of friction, and the wear 



depth were measured according to the test method and test condition which indicate two 
nothing sorts to be those with scraper processing to drawing 6 using preparation. These 
results are collectively shown in drawing 6 . 

[0032]The ball indent 15a was able to improve the holdout to the surface of a lubricating oil, 
and was able to raise the frictional wearing characteristic of the sliding surface. Since a 
touch area with the partner structure of a sliding surface can be reduced, apparent planar 
pressure increases and the hit by the contact at the time of sliding is formed well, "scraper" 
processing for the hit improvement currently conventionally made in the slide part etc. can 
be lost. 

[0033]Like example 2 Example 1, the sliding material 3 with back-plate material 2 was 
formed, and the 0.3-mm-deep ball indent 15a was formed in the sliding surface 1 at 4 mm in 
diameter. Then, the breakthrough 19 with a diameter [ as shown in drawing 7 1 of 6 mm was 
formed in the sliding material 3 by punch. The above-mentioned sliding material 3 was put 
with the impregnation roll, the above-mentioned breakthrough 19 was impregnated with the 
resin composition which contains graphite and molybdenum disulfide in an epoxy resin, it 
was sintered at 180 ** after desiccation at 100 **, and the sliding material 3 with which the 
solid lubrication material layer 17a was impregnated was manufactured. Electric welding of 
the 4-mm-thick structural rolled steel (SS400) was carried out to this sliding material 3 as the 
back up plate 5, and the composite slide plate was formed. 

[0034]A starting friction coefficient, a regular coefficient of friction, and the wear depth were 
measured, respectively according to the test condition B shown in the test condition A which 
is the same test method as Example 1, and also is shown in drawing 8 , and drawing 9 . 
These results are collectively shown in drawing 8 and drawing 9 . The solid lubrication 
material layer 17a was able to be impregnated in oil, such as a lubricating oil and hydraulic 
oil, after composite slide plate formation, and also the lubrication characteristic was able to 
be improved. As a result, although oil, grease, etc. are applied and were slid, since it was a 
self lubricity high slide piate, a lubricating oil was not supplied continuously but ** has also 
maintained a certain amount of lubrication characteristic. The ball indent 15a was able to 
improve the holdout to the surface of a lubricating oil, and was able to raise the frictional 
wearing characteristic of the sliding surface. Since a touch area with the partner structure of 
a sliding surface can be reduced, apparent planar pressure increases and the hit by the 
contact at the time of sliding is formed well, "scraper" processing for the hit improvement 
currently conventionally made in the slide part etc. can be lost. 
[0035] 

[Effect of the lnvention]Rigidity, adjustment of thickness, and selection of material are easy 
for the composite slide plate of this invention. Thereby, the increase in clearance with the 



partner structure by the thermal expansion in sliding generation of heat etc. can be 
suppressed by making construction material with a partner structure of the same kind, for 
example. The lubricous design of various shape can be carried out to a sliding surface, and 
a wear-resistant and seizing-resistant high slide plate can be obtained. 
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